Regional and cellular distribution of mitochondrial ferritin in the mouse brain.
Iron and mitochondrial dysfunction are important in many neurodegenerative diseases. Several iron transport proteins have been identified that are associated with mitochondria, most recently mitochondrial ferritin. Here we describe the cellular distribution of mitochondrial ferritin in multiple regions of the brain in C57/BL6 mice. Mitochondrial ferritin was found in all regions of the brain, although staining intensity varied between regions. Mitochondrial ferritin was detected throughout the layers of cerebral cortex and in the cerebellum, hippocampus, striatum, choroid plexus, and ependymal cells. The cell type in the brain that stains most prominently for mitochondrial ferritin is neuronal, but oligodendrocytes also stain strongly in both gray matter and in white matter tracts. Mice deficient in H-ferritin do not differ in the mitochondrial ferritin staining pattern or intensity compared with C57/BL6 mice, suggesting that there is no compensatory expression of these proteins. In addition, by using inbred mouse strains with differing levels of iron content, we have shown that regional brain iron content does not affect expression of mitochondria ferritin. The expression of mitochondria ferritin appears to be more influenced by mitochondrial density. Indeed, at an intracellular level, mitochondrial ferritin immunoreaction product is strongest where mitochondrial density is high, as seen in the ependymal cells. Given the importance and relationship between iron and mitochondrial activity, understanding the role of mitochondrial ferritin can be expected to contribute to our knowledge of mitochondrial dysfunction and neurodegenerative disease.